DHB202-2/ PARASITIC INFECTIONS 
Human Hookworm Infection 


ANCYLOSTOMA DUODENALE! ANCYLOSTOMIASIS (old world) 
NECATOR AMERICANUS! NECATORIASIS (new world) 


ANCYLOSTOMA DUODENALE/ ANCYLOSTOMIASIS 
NECATOR AMERICANUS/ NECATORIASIS 
HOOKWORM ANAEMIA & DISEASE 
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. Identify the geographical distribution of hookworm infections 
. Determine the infective stage & mode of infection 
- Apply knowledge of the pathway of the parasite in infected patient's 
body & its habitat 
. Interpret knowledge of the harm produced, clinical picture & 
complications to reach suggestive diagnosis 
. Choose the suitable investigation methods to reach definitive 
diagnosis 
. Use knowledge of the suitable investigation methods to reach 
definite diagnosis 
- Instruct the appropriate method of treatment, prevention & control 
measures 

Analyse related case vignettes 
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Ancylostoma duodenale/Ancylostomiasis 
(Old world hookworm) 


Necator americanus/ Necatoriasis 
(New world hookworm) 


Itis an intestinal abitas 
nematode (Taxonomy) » infecting 
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They are thin cylindrical creamy white worms. 
The head is sharply bent backwards (dorsal bent, hence the name hookworm) 


ADULT HOOKWORIMIS: 


e The male: 


* About 10 mm in length 
* End posteriorly by a 


copulatory bursa which is 
an expandable cuticle that 


Is supported by rays that 
have a special arrangement. 


- The female: 
* About 13 mm in length 


* Has a straight posterior 
end. 
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— FIGURE 16-10 
Morphology of adult hookworms, 
(a) Male. (b) Female. 


Human hookworms /Hookworm infections 
Ecological factors: 


* Hookworm infection is a soil 
transmitted helminthiasis. jim ii 

* Ancylostoma duodenale Ê a à | 
geohelminth having part of iís 
development in the soil. 

* Farmers and their children are more 
prone and would be a source of soil 
contamination by direct defecation 
under trees. 

* Infective filariform larvae have positive 
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hyorntrnnicm (mnictiurao) and necativa 
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Geographical distribution of human hookworm 


www.researchgate.net/ 


Hookworm infections are widely distributed in 
tropical and subtropical areas 


Ancylostoma duodenatle: Parasite Pathway 
IT IS A HUMAN PARASITE. CYCLE IS COMPLETED IN THE SOIL. 


Old world 


Buccal capsule 
2 pairs of teeth 
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Dorsal ray, shallow cleft, 
tips tridigitate 
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| Eosinophilia 

à | da Anaemia 
' E À á Enter circulation, and via 
| N heart, lungs, respirato 
Diagnostic stage Maturation / ( y tree and cesophagus 
60 x 40 um o E denis / a. | 


migrate to the intestine. 
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Maturation in humans 
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Rhabditiform Mode okinfection Re 
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Ancylostoma duodenale / Larval stages 


The rhabditiform larva 


Dai E E 

of hookworms: TD OS 250 yum 

- About 250 um in Rhabdititorm larva 

length, Long buccal cavity 


-Hasa long buccal cavity, | you can find this stage? 
rhabditiform oesophagus about 


1/3 body length and SOIL? 

a small genital STOOL? When? 

premordium. E Sheath 
The filariform larva of E 
hookworms: Infective  dinted tal Elartirem larva 
stage” 

- About 700 um in length, 

- Sheathed, What is the importance of this stage? 


- Has a cylindrical filariform 
oesophagus about 1/3 body 
length and 


ANCYLOSTOMA DUODENALE: 


D.H.: human (prevalent among farmers) 
Habitat: 

SMALL INTESTINE of man (mainly jejunum and 
leum). They attach to the intestinal mucosa by 
their buccal capsule 


Modes of infection: FECAL-SOIL-SKIN 
TRANSMISSION 


U By skin penetration especially between toes 
when harefooted or fingers in contaminated 


soil. The infective stage is the sheathed 


filariform larva with pointed tail. Penetration of Afaction 
Infective filariform are attracted to 
the mucous membrane of the mouth when eating 
human skin by histotropism and 


contaminated soil (geophagy by children) or soil 
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enntaminmatad ctaff ic alen nneeihla 


thermotropism. u “Ns 
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MCQ: 
1) Ancylostoma duodenale is a: 
a) Cestode 
Nematode 
Cc) Trematode 
2)The final habitat of Ancylostoma duodenale is: 
a) The bronchi 
D)) The small intestine 
C) The large intestine 
Right (V )Or Wrong (X) 
a) The rhabditiform larva is the infective stage of hookworms  Xfilarifor 


b) Ancylostoma eggs are the diagnostic stage of patent ancylostomiasis 


Pathogenesis of different stages of ancylostomiasis 


(Classic hookworm disease) IL HI- 
I- Cutaneous Pulmonary Intestinal 
phase phase phase 
(larval (established 
migration) infection) 


(adult phase) 


Preumonítis A pó A 
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I- Cutaneous phase (Ground itch of human 
hookworms): 


It is a hypersensitivity reaction due 
to human hookworm  filariform 
larval penetration. 


Clinically: It is im the form of 
erythema, itchy papules and vesicles 
which may hbe secondary infected 


ehancino intna nnectilac 


D.D: Cutaneous larva migrans of non-human hookworms: 
Creeping eruption: 


- CLM is due to non-human hookworms | 
(Ancylostoma caninum and A. Braziliensis) 
filariform larva migrating inside human skin. 


- It happens due to contact with infected sandy 
Pnad soil (beaches) by dog excreta where 
filariform larva develops. 


- Clinically: The lesion is serpiginous with dry start io in Ab dá 
andactive lesion where the larva progress inside CD imishumetoch dom) 


dlsa o lrisa 


Quiz 


Complete: 

Filariform larva Human hookworms 
Ground itch is due to infection by .........................Of eeeeens essere eereereerenea 
Which is characteristically ......... Sheathed and with pointed tail 


CLM is due to infection by .....filariform larva og | Non human hookworms 


Remember: 


no Furcocercus cercaria Schistosoma species 
Swimmer's itch is due to infection Dy..............................OT einer 
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I- Pulmonary phase (Loffler's syndrome): 


- Unlike ascariasis and strongyloidiasis, 
pulmonary symptoms are usually mild, 
except in severe infections. 


- Itis a hypersensitivity reaction due to 
larval antigens in the lung. 
- Transient cough and wheezing can occur 
about one week after exposure 
accompanied by eosinophilia. 


Quiz 


Complete: 


Loffler's syndrome is due to pulmonary larval migration of 


Ascquis. lumbricoides.., .Ancylostoma. duodenalor 
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Stangylaides. stercoralis 


II- Intestinal phase (established infection): 


EARLY INTESTINAL 


| ofthe mucosa of the small 
Intestine by the developing and 
mature worms. 


Clinically; vague 
abdominal pain, 
nausea, anorexia, and 
diarrhea accompanied 
by occult blood in the 
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CLASSIC HOOKWORM 
DISEASE: 


Moderate-to-heavy untreated 
infection 


Chronic loss of blood and serum 


proteins and malabsorption 


Hookworm anaemia, 
hypoproteinaemia, mal- 
nutrition and growth and 
mental retardation in 


Fal h | h Tata, 


Pathogenesis of anaemia and hypoproteinaemia 


Adult worms 3- Hookworms change 
“ed by their their sites of 
ipsule release attachment to the 
onidase and intestinal mucosa to 


escape immune system 


lant substance 
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naemia and hypoalhuminaemia 
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HOOKWORM ANAEMIA 


Anaemia at first is of haemorrhagic type then in more 
chronic cases it changes to iron deficiency anaemia 


due to depletion of the iron stores and lack of iron 


respond to oral iron therapy due to defected 
absorption and parenteral iron or even blood 


transfusion Is indicated beside the antihelminthic 
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| absorption (in such condition anaemia will not | 
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therapy). 
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Uiinicai picture oi estabiisnea ciassic nookworm 


disease: 


| Anaemia is clinically presented by pallor, easy 
fatigability, dyspnea, tachycardia and may be 
heart failure in longstanding cases. 


] According to the degree of blood loss in the small 
Intestine, the patient may pass blackish tarry 
stool due to melena. 


U Hypoproteinaemia is presented by puffy face, 
lower limb cedema, ascites or may be anasarca 


(generalized body coedema), which are not 


responding to diuretics. 
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Diagnosis of ancylostomiasis 


A) Clinical diagnosis: 


In endemic areas: 


- All anaemic patients have to be investigated 
for hookworms 


- The classical clinical picture of chronic 
hookworm disease is that of anaemia and 
hypoalbuminaemia. 


Diagnosis of ancylostomiasis 


Early infection (Jarval migration/ Lofíler'”s 
syndrome): 


A) X-ray of the chest: shows mottling of the lungs 
similar to asthmatic bronchitis 


B)Laboratory diagnosis: 


- Complete blood count (CBC): shows marked transient 
eosinophilia. 
- Sputum analysis: may reveal larvae (diagnostic stage) 


Laboratory Diagnosis of hookworm anaemia and disease: 


I- Stool examination: 


- Occult blood in the stool or melena is seen 
according to the degree of blood loss in the small 
Intestine. 

Stool examination reveals the 
characteristic egg (diagnostic stage): 


Size: about 60X40 um (medium in size) 
Shape: oval with two bluntly rounded poles. 
Shell: thin 

Colour: transparent 


Content: immature in the form of 4 cell stage 
embryo when freshly passed with a space 
between the embryo and the shell. 


N.B. a single Ancylostoma female lays down 
about 20,000 egos er day which makes stool 
“examination reliable. 2s 


40X 


Laboratory Diagnosis of hookworm anaemia and 
disease: 
Stool examination: 


N.B. — Stool concentration gives a better diagnostic 
yield. 

- When infection is suspected and during screening, 
stool should be evaluated promptly, as eggs hatch 
into rhabditiform larvae within 24 hours. 
Rhabditiform larvae then has to be differentiated 
from that of Strongyloides stercoratlis. 


- Eggs containing rhabditiform larva may be seen im 
constipating stool. 


- Occult blood can he detected by a special kit. 
Melena as black tarry stool is seen by macroscopic 
examination of stool sample after excluding the 
administration of oral iron therapy. 


Laboratory Diagnosis of hookworm anaemia and disease: 


II- Complete blood count (CBC) and serum 


alhumin level: 


- The number of red blood cells and haemoglobin 
are significantly reduced 


- Iron deficiency microcytic hypochromic 
anaemia. 


- Decreased serum Iron 


- Decreased serum albumin due to 
hypoproteinaemia. 


Treatment of hookworm disease 


D Antihelminthic drugs 


1- Mebendazole (Vermox): DOC 
It is effective against adult 
worms and larvae. 

Dose: 100 mg twice a day for 3 
days or 500 mg as a single oral 
dose. 


2- Alhendazole (Vermizole): 
It is effective against adult 


II- Substitution therapy 


- Diet: should be rich in iron and 
protein. 


- Treatment of iron deficiency 


anaemia either by oral or parenteral 


Iron therapy according to the 


severity of the condition. Sometimes, 


blood transfusion is needed. 


hypoproteinaemia 


INTEGRATED PREVENTION AND CONTROL 


1. MDA according to WHO guidelines for elimination of 
soll transmitted helminthiasis 
2. Diagnosis and treatment of infected cases. 
3. Avoid skin contact with faecal contaminated soil and 
If necessary wearing rubber boots and gloves are 
protective. 
4. Prevention of faecal contamination of soil through 
health education and good sanitation: 

* Promiscuous defecation has to be prohibited. 


“e Stop using untreated human excreta as fertilizer. 


Case study 


- A middle aged underbuilt farmer complains of 
easy fatigability and palpitations. Examination 
revealed severe pallor, tachycardia, dyspnea 
and anasarca. Investigations revealed Hb 6 g/dl, 
decreased albumin level. Macroscopic stool 
examination showed blackish stool. 


What is your expectation of the diagnostic 
stage found by ova and parasite examination? 


Automatic hookworm detection by capsule endoscopy: 


: https://www.semanticscholar.org/paper/Hookworm-Detection- 
Published paper at 2018 in-Wireless-Capsule-Endoscopy-He-Wu/ 


f3b1f106b2828b7c8dc4414b0d7896a81fa3fb89 


Wireless Capsule Endoscopy (WCE) 
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Automatic Hookworm Detection CCCCCCCCCCCCCTCCCCcrO 


Fig. 1. Wireless Capsule Endoscopy (WCE) will take two or more color images per second to capture the whole gastrointestinal (Gl) 
tract after swallowed by the patient. These WCE images are then analyzed by automatic abnormal detection software. Less 


Published in IEEE Transact e Process ng 2 


Hookworm Detec 


actions on Imag ocessing 2018 
tion in Wireless Capsule Endoscopy Images With Deep Learning 


> 
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SUGGESTED READERS 


1. Human Parasitology, Burton J. Bogitsh et al., : page 306- 313 


2. Clinical Parasitology, A Practical Approach, Elizabeth A. Zeibig,: page 


202- 206 


3. - http://wWww.dpd.cdc.gov/dpdx 
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